Deposition of terminal C5b-9 complement complexes on erythrocytes and leukocytes during cardiopulmonary bypass.
Hemolysis, leukopenia, a hemostatic deficit, and nonspecific systemic reactions collectively known as the postperfusion syndrome develop in patients who undergo cardiopulmonary bypass. We now report that terminal C5b-9 complement complexes are deposited on erythrocytes and polymorphonuclear neutrophilic leukocytes during cardiopulmonary bypass. Plasma samples taken from 48 unselected patients during and at the end of cardiopulmonary bypass contained raised levels of fluid-phase SC5b-9 complement complexes, indicating that the complement sequence had been activated to completion. Various degrees of overt intravascular hemolysis were observed in all the patients, and lysed erythrocyte membranes were recovered from the blood samples. Immunoassays performed with use of antibodies to C5b-9 neoantigens demonstrated the presence of C5b-9 on red-cell ghosts but not on intact erythrocytes. The appearance of ghosts carrying C5b-9 always coincided with hemolysis. Furthermore, granulocytes isolated from 20 patients during bypass were all found to carry C5b-9 complexes, whereas cells isolated before or 24 hours after surgery carried no C5b-9. The neoantigen-positive material present in detergent extracts of granulocytes sedimented in a broad peak (25 to 40 sedimentation coefficient [S]) in sucrose-density gradients, exactly as did pore-forming C5b-9 complexes. Deposition of C5b-9 on blood cells during cardiopulmonary bypass may be partly responsible for the hemolysis and may augment granulocyte activation by the stimulation of arachidonate metabolism in those cells.